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WPI Acc No: 1993-331404/199342 
XRAM Acc No: C93 -146786 

Prepn. of 3- ( (R) -1- (substd. 

oxycarbonyloxy) ethyl) -4-substd. -2-azetidinone - by reacting 

hydroxyethyl- substd. azetidinone and haloformate, in presence of pyridine®/ 
for use as intermediates for penem type antibacterial agents 

Patent Assignee: TAKEDA CHEM IND LTD (TAKE ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 5239020 A 

Prepn. of 3- ( (R) -1-substd. oxycarbonyloxy) ethyl) -4 -substd . 
-2-azetidinone comprises reacting 3- ( (R) -1 -hydroxyethyl ) -4 , -substd. 
-2-azetidinone and haloformate in presence of pyridine and cpd. of formula 
(I) . (R = lower alkyl; n - 1-3) . 

Organic solvents are pref . used in the prepn.. The organic solvents 
are ethers or esters. The n is 2 or 3 . R is substd. on 2- or 6- carbon. 
The R is methyl. Cpd. (I) is 2 . 6-lutidine . Cpd. (I) is 2 , 4 , 6-collidine . 

USE/ADVANTAGE - As intermediates for carbapenem and penem type 
antibacterial agents. The method gives 81-96%. 

In an example, (3R,4R) -4-acetoxy-3 - ( (R) -1 -hydroxyethyl) - 
2-azetinodine (5.19g) was dissolved in dry THF (120 mlO, and 2, 6-lutidine 
(6.99 ml) and pyridine (0.48 ml) were added, the allyl chlorof ormate (3.18 
ml) was added and stirred at 30 deg.C. . Every lh allyl chlorof ormate (3.18 
ml) was added three times, then the reaction mixt. was stirred at 3 0 
deg.C. for 2hr. . To the residue given by evapn. ethyl acetate (200 ml) and 
IN HCl (50 ml) were added and stirred. The organic layer was sepd. and 
washed with satd. copper sulphate then satd. aq. sodium chloride, and 
dried with magnesium sulphuric anhydride. The residue given by. evapn. was 
purified by silica gel column chromatography (silica gel, 140g; ethyl 
acetate: hexane - 1:2) to give (3R, 4R) -4 -acetoxy-3 - ( (R) -1- (allyl 
oxycarbonyloxy) ethyl) -2-azetidinone as pale yellow oil (6.95f, 90% 
yield). IR(Neat) : 2980, 1790, 1750 cm-1; 1H-NMR (CDC13 ) delta: 1.46 (3H, d, 
J=6.2Hz), 2.12 (3H,s), 3.37 (lH,dd, J=l-4, 6.8Hz), 4.6-4.7 (2H.m) , 5.12 
(lH,dq, J=6.8, 6.2Hz). 5.29 (lH,dq, J=10.4, 1.4Hz), 5.36 (lH,dq, J=17.4, 
1.4Hz). 5.35 (lH,d, J=1.4Hz), 5.94 (lH,ddt, J=10.4, 17.4, 5.8Hz), 6.53 
(1H, brs) . 
Dwg. 0/0 

Title Terms: PREPARATION; SUBSTITUTE; OXY; CARBONYLOXY; ETHYL; SUBSTITUTE; 

AZETIDINONE; REACT; HYDROXYETHYL; SUBSTITUTE; AZETIDINONE; HALOFORMATE; 
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(54) [#|Bjc7)^] 3 — [ (R) — 1 - (fijfe**^*^*-^**^) ifJt -4-g&-2-Tif^iW<7> 
(57) Wtft 

3- [ (R) -1-t Kn*Vif*] -4- 

[flsi] 




##TX?KJ&£-tt:£r 3- [ (R) -1 

- (■ft^-#^*/W#=.^*5/) jcTvu] -4-g& 

[a*] att*«:»|ji*-e#b;h,s. 



[fft#1l] 3- [ (R) - 

[fti] 




#ftTlcS^$^:^r t^«pm<t-r^>> 3- [ (R) - 

l- mte**^*^-***^) -4-« 

i is*o${igffio 

ire* 5 »#s 2 Emositfeo 

[|g#3®4] ■ndS2*fctt3tf&S»*3gl*^U3K 
4fB«tf>JSiifeo 

[1**56] R)i^ f ^ST^^HM 1 ^V^l 5 Et 

[»**7] try ^t2, e -^^«)»«etk:s 

[»*«8] K*V V^k 2,4,6-=}) *J><Dft&T\Z- 
[000 1] 

A»gt*«lO^«f>|B]#iLT*fflft3- [ (R) -1 
- (B*^-^V*yv#=./i/*^v) 31^] -4-fift 

[0 0 0 2] 

[ (R) -1-fc #/w^*Aft£^ 
TV*S. L*»U C©t Kn*S//uStt-&*iaS^i3V^ 



irr y;^^r^/^x/n, P -xhn 

-< V A* * * A'tft xvfg«? <D g& T xi S/# 

^^Aft*»©t«# (a) »*«jo-t 

/utKxi/u^^ n - T y /^^i/^/wsK^/H^OR^^^ 

#6 1 ft<DNH££r«fSi- taS^H 
Xh*Z> hrDf^^l/X (Heterocycles) 25i 2 
2 11 (1 9 8 7) ] fl ifc, ft^fe (B) SrS^nn 

DO^p-x hn^^yUSrfflV^O- (p -n h u 

- (p-^hn^/l/) ^^/W^xvl^cDift^f* 
7 0%J^TT'fc9 [^Df^y If ^J/!" 

VIM 7^7^ ^ (Bulletin of the Ch 

emical Society of Japan) 5 9t 1 36 31 (1 98 
6) jSXTfv- h7^Koy U"^— X (Tetrahedron Le 
tters) 25i 2 7 9 31 (1 9 8 4) ] , ffi&XZ 

[ft 2] 




CA) (B) 

(c) ^yv^-o If ^tSj&A' yiM'T-f 

T>f (Bulletin of the Chemical Soc 

iety of Japan) 59t 1 36 31 (1 9 8 6) W 

©0-rj/v**^/K-A* (D) ttfll^Ld^A 
*1\ N-T y/^^r^^xiyWff (E) *5<fctfN, 
O-tf* (7!IA'**V*A*=A') # (F) J&S±IC£ 

[ft 3] 



OH 



JHOCH, 



(c) 



OCOOCH,CH=CH, 
^J*k^ ^ OCOCHs 

CD) 



OH 



^JL_^OCOCH, 
() J-NCOOCH 1 CH=CH, 

CE) 



OCOOCH,CH=CH, 
^JL^OCOCH, 

0 J-NCOQCH,CH=CH, 



[0 0 0 3] ^ F ' 

[»W^«»Ui5i:-fSIIUil *»«oittli, 3- 
[ (R) -1-t Kn*S/3i^-/P] -4-B&-2-T 

-r*fe*.3- [ (R) -1- 

if/H - 4 -B&- 2 -T-t?<fvV 

[0 0 0 4] 

[^£»fc-f £fc«>©^g:] ±iS3W 
3- [ (R) -1-tKD+Vxf/l'] -4- 

iafctt*. 3- [ (R) -1-t KD*->xf;w] -4 

-e&- 2-T-e?-i>j yo^o *»3i^yA'C <t5o 

[ft 4] 



[1] 



ftT-Cffft 5 elicit), ^^fcfc±e*jfc#*<, 

(1) 3- [ (R) -l-tKn^>xf;l/] -4-@ 
3*5 3- [ (R) -1- (g» 



W^y>©»SS«fe, (2) **»«E«rfflv^rtSr» 
®£-rs±ie (1) IB^Siigfe, (3) WttSft*^ 

-'r/^^/cn^^x/u^jSE-efe6±ia (2) la^o 

SMS*, (4) ndS2 4fctt3-C*>-5±E (1) fc^L 
(3) ett<Dfifi&* (5) Rd52tt*5<ttf6ffiM«ft 
LT^-5±ia (4) ia«OK*§&> (6) R^^A-g 

-ofcsJbe (D ft^u (5) mm^mkm, (7) b° 
y^y^: 2, e-z^^voSftT^K^S^S^tS: 
4*»i-r*±e (3) GttO»it&. (8) VVV^k 
2, 4, ^©#SETfcS«**5CtSr«F«i: 

i-*±ia (3) tag^jffifefcBBrsfco^&s. 

[0 0 0 5] ##91<D 3 - [ (R) - 1 - 
^yU^/U^^ri/) - 4 2 -Ti?^ 

y>«JS*-&^*5^rffl^fcixS3- [ (R) 

Kp*^^] -4-|*-2-7W;V(i, 4 
*ftlt*v^**#i-6 3- [ (R) -l-tKD^>x 

[ft 5] 



OH 

J— 4IH 



[II] 



3tf, Wlf'bU<ttflElt«r*i-5*-C*or'bi<» 
A*:/ h£ft if© J; 5 frT i/yMbSrSttUSS** LT 



-3- 



-OCOR 3 

R 3 teg&g£#LT^Tt><t^T/u*^s. 
(DA. -s (o) m -R 4 

mttOft^LS^ffiftSr^l - ] "CStoSJxSS, 
[ft 6] 

-O-C-Y-R 1 

II . 
Z 

D£*> R s ^&g£^LTl^Tt><fc^T^*A'g, 
WiieSflB^SfcttflElilB-T-Sr^i-] -e*k>S*i«*ftif 

[0006] ±B rit»S*r#L-c^^"Ct>J:v^r/V'*A' 

ynfcf/K >fy^ntf/K y^/K ^y/f/K tert- 
^/^OC^eT/^/HWtL^o ±15 rg& 

»tt«tott»r^^/uS3fts»* l< , 4^t?t>^^ 

A\ l-ypt 4 ^;K 2-7 p ntrn/P3feiroC 1 _ 6 T^ 
^A^jWJSLV*, ±15 rg^SSr#Lr^-Cfc<tl/> 

^nr/u*/^S^fflV^*T/S. ±15 rB^S$r^fLrv> 

L-cii, mm. «E*t ^mo^um^^ iftv>L2 

ffl*fftf5-7A«^#*U<, ft*vCfctf?=A% * 
*lf9->K fcf-<ys?A\ i^f-T^/K ****-r= 

*Li\, ±15 rB8asSr*Lrv^Tt>J:v^ry-/V'Sj 

m^hfibo ±15 r«fcsfc* Lrvn:fcj:^«*M 
£j © rtHWSj fc LTHU * *3L * 
»<D 5 V>ft < i t> 1 M^t 1 n IS** io^#KS^ 
MS. *fcttt^fc*v^tt^tt»©#**fll«»M*ft 
iffflv>e>;h,So ^HfeottMMSirb'Ctt. 5 4v* Li 
3*MOt«>##*Ll\ 3!r«fi**MSi:L-Ctt, M 



y/K tr^^y/K hyryy/K ^r^r/y/K ^ 
UHSSiMfii: Lrtt, troys?/K tr^ty^K *a-* 

[0 0 0 7] JtE07^*/K 7/Hr~>K TA^n 
/K ^nrm TJ-/V, #£«&ttMM£« ft 
MMS^Lrv^Tti^MftKfcLTtt, «x.tf«9l 

g N ^Av^xf a^ ^/fcSv^fi^fijRT/^/u*^ 

(0Hx.fi, * s ?A>x;vyT*<{ n't*}*) . 

(«x:fi, y*-^**/u*=/vftif) , 7D-/PW 
^/VjJ?^;l/S (Mx.fi. 

if) , tKo^/uj, MttfctfLTvvcfcivMft* 
(Mx.fi, 

ft if) . (S»T/W3^^S * h*$", ^h^r 

n-^on^^ftif) , «ar^=/>**s/a; 

if) % T!l-^**Vi («x.tf, 7*/*S/ft£) , 

M) . i&mr^/^& ^^/K ^^/K 

tVi^ftif) ; (SjRT/U-jr^/US tf^/K 2- 

^n^/vftif) , <S»T^*=/US 
/u, ^n^^/Vftif) , C„V?n7MA4 («x. 
tf, v-^n^ntf/K ^ny^uftif) , gftSS:^ 
LTv^rtJ:v^M{M«ftir*«v^6tb5. g^S^S: 
ttlftV^3B-C*8. gtfeSi:LTffiV*P>^^r^y 

±oT«S$ttTV>Tt>J:V> 0 ±E»^S«r#Lrv*T 
biHHMtSfcLTtt, **.tf, ±12 rg^s^^L 
rv^-ctiv^BMMSj Vft^1zh<ofti*&R^hft 

Z> 0 ±l2T^yS, fc Kn^i/S*5ia*^#*'>^ 5 
*L-CV^tiv^«*i:LTf4, E*S«r*Lrv>T 
ttV^C M 7/U*^t («*tf, at^, ^ 

nfcf/wftif) , gglSSr^rLTV^Tt iv^a^/u*, 
g«SSr*LTV^Tt>J:v*C 7 _ 10 r7/^/wS 

a, -o^wsftif) , hy^K s/y^*if#«v^b 
/^/us, hy^/K ^y/^^ r tr^r i t><tv>g|fes 



if) , C 1 ^TA'*/i'#A'#=/i' (0Hx.fi, 

ftiftfjav^ti*. B**o»r±ift^L3«a«-e* 

-CH (R 6 ) COOR 7 

[*K R 6 ttft»7Vi/*/uS«\ R 7 tt««SSr* 
[0 0 0 8] R 6 T^^^tt^>{g;iKr/^/uS<b IT 

-^pfyW, n-^/U, tert-l/fvl'ftif) , 

$rtU^tt)J:v^c 7 . 10 77^ 

A'ftif) , iM^tLt^tt)J:^7x^/K hy^ 

/K S/J/K t Ky^fti?J& s ffiV*&*i5 0 ^Hb^C 

t?*>s. ft^-efc, ±br 7 "C»**l5*/u**v^* 

p — ~ h d^VS^/K o — n h n^y^/K ^<yXt K 
y/K hy^/K 2,2, 2-h 

y ^ f/ve/ y /v^^/k td/k hy^^/^y/K h 

y^/Ui^y/K tert-^/^^^i/yyK <{ 
n if *f-)Vi, y /k *j-)vy ^ :=^> y /i^sft ^ 

©ttm R 2 ^C 1 . 6 Tyu^KDt>^^»^L<, & 
_Li$L/c3 - [ (R) -1-fcKn* 

tS 0 fllfctf* #8i¥0 1-25465 6, r hy— K 

U^ — X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 9 85) , 2_8 , 507 (1987) , 3, 
28 , 6 6 2 5 (1 9 8 7) ft £fcB*<D#ft«rJBlf*T 

[0 0 0 9] Jb3$ Lfc 3 - [ (R) - 1 -t Ko^a 
-4Ht*-2-T1?^SVV«r. Vc&m [I] 



Id JloT, 3- [ (R) -1- 

rfctf-Ct 5. [I] *\ R"C 

/U, ;/o tf/Wft if O C i-aT/W^r /I'gft HUMS V> ?>tL5 

»ty^/U3ftS#*LV\ nfilft^L3<DSE»*« 
W*, 2*fcri3tf#*W\ ft-g* [I] £ LT 
fi, «^tf/^v?v f a 5 i^ftifjWfSU^. «M£R 

fett-2, 6-/1^^, 2,4,6-3y^Sir*t 

i\ i-ftfct, #s«:t?fflv^fe*tsjaatLT*4, try 

*J>b2,e-A>m^ ey ^>t2, 4, 6-3 y ^ 
yoa**b*#»* U\ {k^ft [i] fi> !K*fcjE& 
CTJW«)ft*«li [i] Sr2««±j^UC/flv>s;i£ 

<tft^fei [I] t<D 3- [ (R) -1-t Kn^rS/^ 
/U] -4-*lft-2-r^^/ Vl^M^S^Sttffl 

»*-ca*i-i o*/ua*. »*L<fii- 

3*/ua*-e*a. 3-[(R) -1-tKn 

Lt\ try v?yfc 2, 6 -/^iti/x-ittti^timfto. 

0 1-0. 1-1 0t/^m, #* L<»^ 

o.o5-o.5^tM-3wm trys^v 
£2, 4, 6-3 y e^-cttth^ttiiflfo. 0 1 — 0. 8 
^SiH-10^i, ffll<|j:0.05-0. 

[0 0 10] ±E/^o*»3i^-r/ut LTtt, 
[ft 7] 

o 
It 

X-C-OR 1 

Kt, R 2 ^B^&s^^Lrv^Tt><tv^r/^ws 
z&m^btiZo R 2 -?mt>tsti% ^a^s^^^LTv^ 

^T/U^ftif^V^fefta. «Pt-, ^^/K 
x-eTH/H («X.tf, ^^/K n-^n 

tf/uftW , c^r^^a (^Jxff. e^/K 1 

S i-^ptr^/w f yp/^u^ 

ft if) . Bifcssr^ruTv^rtJiv^ai^yn;, hy^ 1 
ju % ^y/uftjf^6xrota iftt>L3<B^^e>ix 

fi^ C^T^/l-S (^x^. P'^/K ^^/K n- 
^ntr^ftW , ^nyyg^ ^/^p, 
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n , C^T^^/^n/P 

if) 4^?>Stfn51*V>L3<@d5ffl^e>H^o R 2 

/K o-^hn^^/K p— ^ h i?/K t*<* 

2,2,2-h!)^DPxf/K 

[0 0 11] xt^fcSiis^oyxl^i: LTtt, « 

fflitt, 3- [ (R) -4- 

2 -r-tff-sv > i ^e/HcSsturaar i-io* 

ft, 3- [ (R) -l-fcKD^>xf;U] -4-g& 

-2-7Wyy, ft^ft [I] ©»*i:;t4if©K 

a, fb^-fe [I] oWK. jfcfcj;tf»«W? 

0«plB. #*L<WL3 0»d»e>2 4«PlBI-C*>5. 
[0 0 12] *55W^^fttt, ■s*R*»*IE*-eJilT 

icioT, i9KiR*-ed>oW«&l-3- [ (R) -1 

- -4 -em 

Kn7?y («~F, THFtB&i") , 1, 
2-S** h*^*:*', 1. 2-S*th*S/3i£r>' t 

/^>h HSfc*f-A', ftR^fvi'fc 
if) , ttfc** ^v*^ f h^v, 

F, ^^rif^, 1. 2-^ h+S/ai^v, mfcc? 

[0 0 13] ^^-tfAv^tiSmKofttt. t&K&J: 
1/3- [ (R) -4-Slfe- 
2-TWyy©ttKJ:ot*45*3- [ (R) 
-1-fcKo *S^3vkl - 4 -6^- 2 -TH**JJ 
>1 gfcttLT, a* 1-5 OOrnl, »*L<tt5-l 
0 0ml*?$>6 o *RJS&"Ctt, EI&»e*lw*5V*Tfl!l^5 

mwc&m en] o3tt©Btt^*<fc-r5rtB:*v\ 

• tatt-Cfc9, «^«*©3ffii^«fc"efc6»^ 



[ (R) - l - M»***>#^#^>u**S/) ^ 
[ft 8] 

0C00R 1 

J — NB 
0 

[0 0 14] *»w-e»b^5 3- [ (R) -1- (B 
&**i/*A'tf~A'**i/) ^>V\ -4-em~2- 

li, ^tpW^A'X (Heterocycles) 25t 22 1 

I (1 9 8 7) , T'Df^y^ if lr$jj/i> w 

4 7 4 J- 4 $"7 (Bulletin of the Chemic 

al Society of Japan) 59f .1 36 31 (1 98 
6) , f h7^Kn^^-X (Tetrahedron Letter 
s) 2 5t 2 7 9 31 (1 9 84) , ^ 26t 8 
91 (1 9 8 5) , ^5*^ 77-7^)7^^ 
> (Chemical &; Pharmaceutical Bulletin) 
37i 2 33 81 (1 9 8 9) , ^t-t^ 

if tr^iJtv yiMTx^ sr^Ufr =* 5 *~fr— 

is a Is (Journal of the Chemical Society Chemical C 
ommunication) 90 81 (1983) , P, 8211 

(1 9 8 9) , ^/W<^;*7 3r^# T $ $ (Helvetic 
a Chimica Acta) 69t 1 5 761 (1 986) , ft 
PBg 62-263183, 1^57-146777, W\ 6 
4-22880, 1^64-22880, 1^61-474 
89, H63-30398 U [^63-287779, 
P63-188662, 1^60-104088, f^64 
-4 3 9 8 6, #M¥1 - 197483, (^3-167 
187, {^3-163081, P2-300187, PI 
2-1 4 9 0, 77 11 8ftH\Z. 4 &&<D% 

[0015] «Tlci3afc«*5 itf##«-e*58W«r* b 

■r*t>o-c»iftv\ KT©##«i*5±r;jais«!i<oNMR 

XiS^*~ (Gemini) 20 0 (2 0 0MHz) 
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s : i/^*f\sy Y d : h 

t : MJ^I/yh q : tV^y h 

dd : f-fUyY m : ^?^zf \s y 

h 

br:*gj£l^ J 
[0 0 16] 

(3R, 4R) h^ri/-3- [ (R) - 1 - 

tKn^if/u] (1.06g) 

(1. 4 7 g) SriDx., Wt 
^t^nn^f/U (3. 1 8ml) O^an^y 
mm (1 0ml) S:5«FlWWt-C«[TLfc. JST^T^I^ 
■L-C3 0»n«i*Ufc. KJS*«r*jfi». Att*T?)HR 
^SHK^S/^A-CiatLfc. WETSK 

1 : 2) -C5>«l»»-rSt. (3R, 4 R) -4-Tir 
h*$/-3- [ (R) -1- (7!)^^;^^V 
tf-*^) ;n^vu] -2-7ffv J ;^0.0 54 g, 

or, 4R) -4-rth^>-i-ry^t^ 

/W-tf^/U- 3 - [ (R) -l-tKo^^f/l/] -2 
-Ttf^iV ^0.3 3 2 gXtf (3R, 4 R) -4 
-T-fe h *S/- 1 — T y /l^^v^/l^-yW- 3 - 

[ (r) - l- (ry^^/^^t^v') ^ 
AO vdso. 4 3 5 g#e>ttfc 0 

(3R, 4R) -4-7th^ri/-l-7!J;Vt^ 
/lx^-yu- 3 - [ (R) Kn*i/ai^] -2 

I R (Neat) : 2980, 1830, 1750cm" 1 
1 H — NMR (CDC1 3 ) 6 : L 37 (3H, d, J=6. 2Hz) , 2.16(3H, 
s), 3. 19(lH,dd, J=1.6 &;6.2Hz), 4. 25 (1H, quintet, J=6. 
2Hz), 4.7-4.8(2H,m), 5. 3-5. 5 (2H, m) , 5. 97 (1H, ddt, J= 
10. 2, 17. 2 &; 5. 8Hz) , 6. 37 (1H, d, J=l. 6Hz) 

(3R, 4R) -4-Tir 1 -T9^;*-*3/# 

sutf^/u- 3 - [ (R) -1- (7!)/v^^;^ 

I R (Neat) : 3000, 1830, 1750cm" 1 
1 H — NMR(CDC1 3 ) 5 : 1. 46(3H, d, J=6. 4Hz), 2. 13(3H, 
s), 3.34(lH,dd, J=1.8 &;6.0Hz), 4. 6-4. 8 (4H, m) , 5.18 
(1H, dq, J=6. 4 &; 6. 0Hz) , 5. 3-5. 5 (4H, m) , 5. 8-6. 1 (2H, 
m), 6.56(lH,d, J=1.8Hz) 

[0017] &%mz 

(3R, 4R) -4-Tir h*f-3- [ (R) - 1 - 
t Kc^i/xf/u] -2-T*t?^vW (1.04g) 
MTHF (3 0ml) KJ8W»U tf 'J (0.9 7m 
1) OV^nn^Sry/V' (0.6 4ml) «r*D 



(3.18ml) &3|Hlii*0«, 3 0^-0 21$ IH1£#L 
fc. JteTI^B*Ur»bixfcJWK|»ai^A*i 
VI N HC1 «rJD*T«D»-fffc. W«WSr»*U 

^5 0g, 1 : 2) -Cfjf®!1-£ 

(3R, 4R) -4-7th^>-3- [ (R) - 
1 - (T y ;^^^^/nKn;ut^r^) ^fvu] -2- 

[0018] UlSt&J 1 

(3R, 4R) -4-Tir h=*->-3- [ (R) - 1 - 
t KD^rv/xf/U] -2-Tif^vV^ (5. 1 9 g) 
SrKiiTHF (120ml) 2,6-^^V 

(6.9 9ml) io^V^y (0.4 8ml) SrJPx., O 

Wnn^t/y^ (3. 1 8ml) $rMt3 0tt 
Jf#Lfc 0 lB*^filC^nn^ry/V, (3. 1 8ml) 
«:3Hi6J08L 3 O^T* 2 B*HIS#Lfc. WET*«E« 
*UT»e>tt fc»*JCft»^^ (2 0 0ml) 
IN HC1 (5 0ml) S:*;tTjg0ffl -t?fc 0 #«@& 

y*y;H4 0g, ftRai^/u-^^v 1 : 2) "C 
ttJWSi* (3R, 4R) -4-T± h*5/-3- 

[ (R) -1- (7J^**S/*;U*^**'/) ^ 
A'] -2-T*^/^*«*ft*Wfcfcb-C6. 9 5 
g OR* 9 0%) #5>*bfc« 

I R (Neat) : 2980, 1790, 1750cm"" 1 
1 H — NMR (CDCI3) 6 : 1. 46(3H, d, J=6. 2Hz), 2. 12(3H, 
s), 3.37(lH,dd,J=1.4 &;6.8Hz), 4. 6-4. 7 (2H, m) , 5.12 
(lH,dq,J=6.8 &; 6.2Hz), 5. 29(1H, dq, J=10. 4 &; 1.4Hz), 

5.36(lH,dq, J=17. 4 &; L4Hz), 5. 85(1H, d, J=l. 4Hz), 
5.94(lH,ddt, J=10.4, 17.4 &; 5.8Hz), 6.53(lH,brs) 

[0 0 19] sum 2 

(3R, 4R) -4-T-fc h**>-3- [ (R) - 1 - 

t Ko*^/i/] -2-7W;y (i.04g) 

SrRjKI^^*^ (3 0ml) fc**»U 2,6-/V^ 
V (1.4ml) fcitftfy^y (0.1ml) Srj&Px., 
t^PD^7y;V (0.6 4ml) £*D;iT3 Ot^Jf 
#Lfc 0 lWl^nnWy/V (3. 18ml) £ 

4EKg2Dtfc, 3otr2#w«#Lfc. agffi-Rg&S* 

*/CS0»tffc. *r$/g£#&U ttftfiOMMc»« % 

fee i^T»«e*LT#bjxfc»aE*5/y*^*? 

A^n-7h^77^ (VP #y/U5 0 g, flttA^/U 
—^ff-y 1 : 2) -0*ftK1-*£, (3R, 4R) - 
4-Tir ^^-3- [ (R) -1- (Ty^^riX* 



JlMfflfcfcLTl. 39g 0%) #ibttfc 0 

[002 0] 3lj&6#J 3 

arv^^v (3 0ml) *JB^T, HtRl-Efc L^ftS"*- 
5<fc (3R, 4R) -4-Tir h*->-3~ [ (R) 
1- (r!l^**^*^*-^**i/) -2- 
7f f i^/ t It 1 . 4 2 g (IR*9 

2%) ^ibtWbo 
[0 0 2 1 J HJS«BJ4 
ja*«2Km^T^***^Of»9KI»*^ (3 
0ml) £ffl^T, ^ap^i7!J/^ft2.5 6Dil$: 
ia«^K)t£U«*ftai-at (3R, 4R) -4-Tirh 
**>-3- [ (R) -1- (TD^i/*^*^* 

*S/) ^a-] -2-7ff^yy«ffeifittfttL 

T1.3 1g (IR* 8 5%) #^H/c 0 

[00 2 2] Hi6#J 5 
HK#J 1 KJH^T 2 , 6 -A^$?:/©ffcb 9 2 , 4 , 6 
-^y^fflV>5^:, (3R, 4R) -4-Tirh* 
*>-3- [ (R) -1- (7!l^**^^#^t* 
$/) xf;u] -2-7if^/yi.25g (4**8 1 
%) »5>ixfc 0 

[00 2 3] Hffitaj 6 

(3R, 4R) -4-7* h*$/-3- C (R) - 1 - 
fc Ka*5/if/l/] -2-Tif^vW (1. 7 3 g) 
£r$£$!THF (4 0ml) tCft^U 2,6-A^^ 

(2.3ml) *5j:WfcT»^> (0.0 8ml) SrJP*., OV* 
1?^nD^Sp-^hD^;M2.16g) 
r3 0t-ea#Lfc o l«pPflS^^on^Kp-^hn 
-OvVu (2. 1 6 g) £4 0iUO«, 3 0tt*2WI 

mk*?*i'*±T!imi>1t. «ET»Mt«*LT»6 

(3R, 4R) -4-7* h^rv—3- 
[ (R) -1- (p-^Fo^y^m^;^^ 

3. 0 1 g (IR*8 8%) Wfeftfc. 81^7 9-8 Ot: 
I R (KBr) : 3280, 1780, 1750, 1740, 1520cm" 1 

1 H — NMR(CDC1 3 ) 6 : 1. 47(3H, d, J=6. 4Hz), 2. 12(3H, 

s), 3.38(lH,dd, J=1.2 &;6.4Hz), 5. 16 (1H, quintet, J=6. 

4Hz), 5.25(2H,s), 5. 86(1H, d, J=l. 2Hz), 6.56(lH,br 

s), 7.55(2H,d, J=9Hz), 8. 24 (2H, d, J=9Hz) 

[0024] mmw7 

(3S, 4S) -4- [ (R) -1- (i^^/Mf- 
/Is**isj3/Utf~;\,) ac^/i/] -3- [ (R) - 1 -fc 
Kn*$/3:77U] -2-7i?? L iV>' (1.06g) £ 
KiTHF (3 0ml) iCjgfttU 2,6-A^i^ (0. 



7ml) fc^^y^y (0.0 5ml) SrJPx., OV>"C^ 
nn^Sry/l/ (0.3 2ml) £*0x.T 3 0tt?ft# L 
fc« lW^naWy/l' (0. 3 2ml) Sr4lHl 
igftD«L 3 0t^2tfH«#Ufc. «ET*«e*LT 
iWcM:S^f;^J;(;iN HCl^D^t 

0"7h^77^- (i/^y^SOg, ftg^cfvU-^ 
1 : 2) -C3»«-r-6t, (3S, 4 S) -3- 
[ (R) -1- (TU/^^V^/^^^rv') a:*- 
/U] -4 - [ (R) - 1 - (i?7i^f/l/**V* 

LT1.26g (IR*9 6%) Wfcfbfco 
I R (KBr) : 2780, 2950, 1770, 1750, 1730, 1655cm 
-l 

1 H — NMR (CDC1 3 ) 6 : 1. 27(3H, d, J=7Hz) , 1.29(3H,d, 
J=7Hz), 2.75-2.90(lH,ra), 3. 15(1H, dd, J=2 &; 8Hz), 3. 
89(lH,dd, J=2 &; 5.6Hz), 4. 55-4. 65 (2H, m) , 4.95(1H, 
m), 5.2-5.4(2H,m), 5. 8-6. 05 (2H, m) , 6.86(1H, s), 7.2 
-7. 4(10H, m) 
[0 0 2 5] 

[ffffl] KTW8MO»*«rStfcftl:, (3R f 4 
R) -4-7* h*i/-3~ [ (R) -l-fcKn^ri/ 
-2-TH^i?y>t?*v*c&T])/Ut*, 

&mm&£vt&mxmT-c&&isi£itm<D or, 4 

r) -4-Tir h^>-3- [ (R) -1- (TVA** 

(G) % (3R, 4R) -4-7* h*is- 1 - 7D A> 
[ (R) - 1 -t Kn^r:/xf 
A-] -2-7W/> (H) (3R, 4R) - 

4 -T * h 1 — T U /U^^r^^^/l— 3 - 

[ (R) -1- (7!i/u**e/*^«^**^) 3^ 
/w] -2-7*^vV V (I) <Difc* (%) 

(3R, 4R) -4-7* h*^-3- 
[ (R) -1-tKQ^f^] -2-7-fe?^vV>- 
(6mmol) (2 0ml) fcSteUfiS*l0;tfc«L 3 

Ott^DP^r U/W (2 4mmol) «: 3. 5 B*IBd»ttT 
«TUfc. 3 0tl*2^S£^ »»3i^-e«rR 
U IN HC1, fiHMMcfl^K, TKri^acj^LfCo 

«**©ffc^» (G) . (H) *5£tf (I) <D^fi«rH 

i] fc*r. 

HPLC60&tt : :Capcell pak C 18 

^fflS : UV (2 1 8nm) 
JSjS : 1 . 0 ml/ min 
[ft 9] 



-8- 



0C00CH 2 CH=CHj OH 0C00CH 2 CH=CH, 
JL^OCOCH, LJOCXXSl, l^OCOCH, 

Q J-NH gJ-NCOOCIUCI^CH, qJ-NCOOCH.CH^CH, 

(G) (H) (I) 

[0 0 2 6] [3c 1] 

(%) 



No. 






G 


H 


I 


1 


t* V/ V+2, 6-tf : /y 


THF 


90 


0 


0 


2 


n 




90 


0 


0 


3 


n 




92 


0 


0 


4 


if 




85 


0 


0 


5 




THF 


81 


0 


0 


#%#J2 




THF 


47 


0 


0 




w must* r/y 


CH 2 C1 2 


3.5 


21.5 


21.3 
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5 9 , 1 3 6 3 (1 9 8 6) 6 0 
- [ (R) _ 4 _g^_ 2 - ^Afn^j: Lttffl4 3 - [ (R) - 1 - (B^^r 

<0&&Wmt LT#ffl*3- [ (R) -1- ^y^OX*ttlc«*J4«JS«feS:litt-e#3. 
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